Abstract: This review targeted all research previously conducted on the topic of musculoskeletal disorders among Italian nursing personnel, with a particular focus on studies that had examined individual, physical and psychosocial risk factors. Scientific literature published in both English and Italian languages was searched using electronic and manual techniques. A total of 25 appropriate studies were located and examined, most of which had focused on the prevalence of low back pain (LBP) among nurses. From the review, it was shown that LBP prevalence rates have varied widely among different investigations conducted in Italy, ranging from 33% to 86%. Previous studies also suggest that female gender, physical factors and psychosocial factors are important LBP risk factors in this country. Since most of the data currently available describes nurses working in the northern and central regions only, further investigations should now be undertaken in southern Italy, in order to obtain a more complete overview of the problem from a national perspective. Furthermore, a standardized method for measuring these conditions is strongly recommended for future Italian research, to allow better local and international comparison of the data.
Introduction
Musculoskeletal disorders (MSDs) have been described as one of the main occupational problems among health care workers. Several epidemiological studies have shown that physical factors, such as manual handling, frequent bending and twisting, forceful movements and awkward working postures, are important determinants of MSDs 1, 2) . Psychosocial factors, including high demands, low control, and lack of social support can play an important role in increasing the risk of MSDs 1, 3, 4) . Personal characteristics, such as gender, age, BMI and smoking seem to predispose the disorders, although these aspects require more clear assessment 1) . The occurrence of MSDs in health care workers is currently investigated in many countries. In Italy, high prevalence rates of musculoskeletal complaints have been described in various health care professional groups. Among physical therapists, MSDs were shown to be a common problem 5) . In a recent study, we reported a high prevalence of musculoskeletal complaints in X-ray technologists 6) . Nursing is indeed the largest of the health professions, and most of the studies concerning MSDs in Italy have been conducted on this occupational group. This review was aimed at summarizing the data reported on MSDs among Italian nursing personnel and to estimate the influence of various risk factors for the disorders. Scientific literature on MSDs among nursing personnel, published either in Italian or in international journals, was systematically searched, analyzed and classified.
Selection of the literature
The scientific literature published from 1990 to 2007 was searched for epidemiological studies on musculoskeletal problems among Italian nursing personnel. The search was performed via PubMed (National Library of Medicine) using the key words "Italy", "nurses", and then "back injury", "back Industrial Health 2007, 45, [637] [638] [639] [640] [641] [642] [643] [644] pain", "neck pain", "shoulder pain". Furthermore, an additional, manual search in Italian national occupational health journals was carried out, and the reference lists of the articles also examined to identify additional references.
A total of 26 peer-reviewed articles were identified 5, . All of these were included in the review, except one that was excluded because it reported only preliminary data 7) . Among the 25 included studies, 21 were cross-sectional 5, [8] [9] [10] [11] [12] [13] [14] [15] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] , while 4 investigations were longitudinal 16, [29] [30] [31] with two of these describing intervention programs 16, 31) . In Table 1 all the studies investigating the prevalence of MSDs in Italian nursing personnel are reported 5, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . Of these, two multi-centre studies were carried out in a large number of Italian hospitals 10, 19) . Details concerning the first multi-centre study 10) (see Table  1 ), which was published in a special issue of La Medicina del Lavoro 32) , are reported in Table 2 . Studies investigating neck, shoulder and limb disorders are summarized in Table  3 . Four studies 8, [29] [30] [31] describing the incidence of low back injuries are reported in Table 4 .
Prevalence of musculoskeletal disorders
A total of 22 prevalence studies were identified. The size of study population ranges considerably between the studies. A large population of nurses was enrolled in the two multi centre studies, which examined 3,341 and 2,603 nurses from 54 and 23 hospitals respectively 10, 19) . In other investigations, populations of 100 or less subjects were selected 5, 11, 17) . Participation rates were specified in only two surveys, being 70% and 95% respectively 9, 15) . In the study by Colombini et al. 20) , 13% of the participants were excluded since the questionnaires were completed incorrectly. Most information on musculoskeletal symptoms had been obtained by means of questionnaire or medical history. Some authors used a standardized questionnaire translated in Italian language 5, 11, 14, 16, 17) , while others designed a questionnaire ad hoc for the investigations 9, 13, 15, 18, 20) . Larese and Fiorito 8) submitted the nurses to a medical interview in order to obtain information about occurrence of musculoskeletal symptoms. A medical interview was also used in the two multi centre studies 10, 19) and in the study by Maso et al. 12) , where the standardized method proposed by the EPM (Ergonomics of Posture and Movement) Research Unit for anamnestic identification of LBP cases was used 33) . EPM method defines the positive anamnestic case of acute LBP as a pain lasting at least two days or only one day if controlled pharmacologically, while a positive anamnestic case of chronic LBP is identified on the basis of an established ratio between frequency and duration of the episodes, in the previous 12 months. An analogous method for the definition of the anamnestic cases of shoulder pain was proposed by EPM and was used in the study by Uber et al 28) . Psychosocial factors were evaluated in five surveys by means of different standardized questionnaires, which had been translated into Italian language 5, 11, 15, 17, 27) . Among the 22 prevalence studies 5, (Table 1- 3), 21 reported low back pain (LBP) prevalence 5, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] . Most of the data reported refer to a 12-month prevalence of symptoms, while only two studies 9, 14) reported a 3-month and a point prevalence measure of LBP. Some studies were describing generic LBP 5, 8, 9, 11, 13, 14, 16, 17) , while others investigated acute or both acute and chronic LBP 10, 12, 15, [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] . As far as generic LBP is concerned, 12-month prevalence rates ranged between 33% and 86%, while 3-month and point prevalences resulted to be 71% and 40% respectively 9, 14) . The latter seem to be somewhat high as compared to 12-month rates and may suggest chronicized disorders in the studied subjects. As far as the two different categories of back disorders are concerned, 12-month prevalence of acute LBP ranged between 4% and 59%, while chronic LBP ranged between 7% and 45%. Thus it appears difficult to compare prevalence rates of LBP between the studies reviewed, considering also that different measurement instruments were used and different definitions of LBP, acute LBP and chronic LBP were stated by the researchers. Such comparison is however possible in the reported multicentre studies 10, 19) , where a standardized method for assessment of LBP was used and a large population was surveyed. These two studies reported similar rates of acute LBP prevalence, which are consistently lower than those reported by other reviewed studies 15, 18) , probably because of the more restrictive criteria used for the definition of acute LBP. As far all individual investigations grouped in the first multi-centre study are concerned [20] [21] [22] [23] [24] [25] [26] [27] [28] (Table2), they reported higher prevalences of acute as well as chronic LBP among female gender. Furthermore, higher prevalences were also observed in nurses working in geriatric and rehabilitative centres [23] [24] [25] as compared to hospital nurses 21, 22, 26, 27) . Prevalence rates of LBP observed among Italian nurses were very high when compared to the Italian general population, in which a LBP prevalence of 5.9% has been described 34) . Furthermore, prevalence of acute LBP among nurses is higher than that observed among Italian working populations not exposed to manual handling (2.3%) 33) . Among the studies considered, questionnaire surveys investigating 12-month prevalence of generic LBP 5, 11, 13, 16, 17) can be compared to analogous studies carried out in other countries. Two of these surveys investigated quite a large population of nurses and reported LBP prevalence rates ranging between 42% and 64% 13, 16) . These rates are comparable to those found in France 35) , England 36) and Sweden 37) , but lower than those found in other countries 38, 39) . Four surveys 5, 11, 17, 28) investigated prevalence of complaints in body sites other than low back (Table 3) . Corona et al. reported a neck pain prevalence of 28% in one study 5) and 63% in another 17) . Furthermore, they found a shoulder pain prevalence rate of 49% 17) , while the prevalence for shoulder found by Uber et al. 28) was 4%. This difference between the data on shoulder disorders might probably be due to the fact that Uber et al. used in their survey the more restrictive EPM criteria for anamnestic case definition. Squadroni and Barbini 11) found a prevalence rate for upper and lower limb disorders of 31% and 54% respectively, with 54% of the examined subjects reporting complaints in multiple body regions.
Risk factors for musculoskeletal disorders
Among the individual factors, age and length of employment were shown to be important factors in most studies 5, 8, 9, 15) (Table 1) . However, length of employment but not age was shown by Martinelli et al. 13) to be associated with LBP. Similarly, Squadroni and Barbini 11) reported that the risk of low back problems was equally high both in younger and in older nurses. Noteworthy, all the studies investigating relationship with gender showed females to be at greater risk of LBP 9, 10, 14) . Conversely, no association was found between back complaints and anthropometric variables 5, 9, 15) , smoking 9, 15) , sporting activity 13, 15) and motherhood 13, 15) . Physical workload was found to be significantly associated with LBP in most studies that investigated physical risk factors 5, 9-11, 17, 19) (aside from Maso et al. 12) ) ( Table 1) . It should be noted that physical exposure levels were assessed by measuring the frequency of the execution of high risk tasks involving manual handling and fixed or awkward postures 5, 11, 17) , or ascertained based on work category 9) and working area 13) . In other cases, a working population not exposed to manual handling activities was chosen as reference group 10, 12, 19) . In particular, Marena et al. 9) found nursing aides to be at higher risk of LBP than registered nurses, while Martinelli et al. 13) found no difference in LBP prevalence between nurses working in medical departments and those working in surgical ones. Two pre-post intervention studies had been carried to evaluate the effectiveness of lifting devices in reducing the risk of LBP 16, 31) . Baldasseroni et al. 16) did not observe any difference in LBP prevalence and sickness absence after the introduction of the lifting devices. This can be explained considering that organizational factors may have reduced the utilization of the devices. On the contrary, we previously reported a significant decrease of the low back injury incidence during a 5-yr period following the introduction of such devices 31) . As far as organizational factors are concerned, Larese and Fiorito 8) found that nurses working in wards with high patient to nurse ratios had more back complaints than those working in wards with lower ratios. Furthermore, Martinelli et al. 13) observed that nurses performing team nursing had less back problems than those performing traditional care. Squadroni and Barbini 11) on the other hand, identified time pressure as a risk factor for MSDs in various body sites. In all the studies investigating the influence of psychosocial factors, significant associations with LBP were found 5, 11, 15, 17, 27) . Camerino et al. 27) identified low decision latitude and job insecurity as risk factors for LBP. Squadroni and Barbini 11) showed lack of appreciation and recognition to be related to complaints at low back and multiple body sites. Corona et al. 5, 17) reported that high psychological job demands, low decision latitude and stress related symptoms were significantly associated with low back disorders. Finally, Violante et al. 15) found associations between stress related symptoms, as well as job satisfaction and work environment related factors, and LBP. Psychosocial factors, as well as physical load, age and seniority were also found to be associated with neck disorders in the study by Corona et al.
5)
Incidence of low back injuries Studies investigating rates of low back injuries are summarized in Table 4 8, [29] [30] [31] . The reported data were obtained from a hospital registry. Only one study 8) reported the incidence rate for a 1-yr period, while the others reported incidence rates for a 5-yr or 10-yr period. The latter appear to be more representative of the true incidence among nurses. In some studies 8, 31) incidence data refer to only nurses employed in selected hospitals, while in others 29, 30) the reported data refer to all health care workers employed (also including less exposed professional groups like physicians, technicians etc.). In the latter case, lower rates are presumably expected (cf however Rossi et al. 29) ). Larese and Fiorito 8) found a great difference in injury rates between nurses working in a general hospital and those working in a small oncologic department. This might suggest that organizational factors, such as the patient to nurse ratio, may affect the incidence of low back injuries. Interestingly, injury rates found in Italian health care workers appear to be lower, about half, than those observed in construction workers 40) . Furthermore, low back injury rates among Italian nurses are comparable or even lower than those reported by investigations in other countries (0.55-6.90 per 100 workers) 41, 42) . 
Conclusion
We conducted one of the first systematic reviews of both English and Italian language studies that had previously investigated musculoskeletal disorders among Italian nursing personnel. Overall, our review suggests that MSDs are a common problem for this occupational group, and most of the articles located had focused on LBP prevalence. An absolute value for LBP prevalence in Italy cannot be established however, since a lack of methodological homogeneity implies low comparability between the studies. The available indications, however, point out to a high prevalence of back disorders. Conversely, the data concerning risk factors meet a general consensus and are therefore more reliable. Among these, female gender was identified as an important determinant for LBP in all the studies investigating the role of gender. Furthermore, physical workload showed to be a significant risk factor for MSDs. Finally, psychosocial factors appear to contribute notably to the disorders. All studies we examined had been carried out in hospitals located in northern and central part of Italy, whereas no data have been reported concerning the prevalence of MSDs among nurses working in hospitals of southern Italy, where we have observed some differences in exposure levels, probably due to work organization (authors' unpublished data). Thus, there is a need of further investigations to be carried out in southern Italy, in order to obtain an overview of the problem over the whole country. Furthermore, a standardized method is strongly recommended for future surveys, to allow better local and international comparison of the data. 
